Identification and analysis of Dictyostelium actin genes, a family of moderately repeated genes.
Plasmid M6 has been shown to contain sequences complementary to two related abundant mRNA species which differ in length by 100 nucleotides and code for Dictyostelium actin. M6 complementary RNA was isolated by hybridization to immobilized M6 DNA and translated in vitro. The product is identical to major forms of in vivo labeled actin in both mobility on two-dimensional gels and two-dimensional fingerprints of tryptic peptides. Both plasmid M6 and a second plasmid complementary to the actin mRNA complementary region in M6, pDd actin 2 (McKeown et al., 1978), direct the synthesis in minicells of a number of similar polypeptides that are not seen in minicells containing other recombinant plasmids. Three of these polypeptides are similar in two-dimensional gel mobility to Dictyostelium actin and bind to DNAse I agarose. The repetition frequency of isolated restriction fragments from actin mRNA complementary plasmid M6 has been examined. The data from two different experimental approaches (DNA excess hybridizations using plasmid DNA as probe, and hybridization of plasmid probe to DNA blot filters of restriction enzyme-digested Dictyostelium DNA) indicate that the mRNA complementary region is reiterated 15--20 times. When an actin cDNA probe is used in the same experiments, the results suggest that the entire coding region is reiterated. When the two major actin mRNA species are separated and independently translated, each appears to code for one of the two major actin species. The results suggest that there are at least two different functional genes, and possibly more, for Dictyostelium actin.